Repression of transposable-elements - a microRNA anti-cancer defense mechanism?
MicroRNAs (miRNAs) appear to be key players in the maintenance of genomic integrity. Recent evidence implies that cancers often avoid miRNA-mediated regulation, and global repression of miRNAs is associated with increased tumorigenicity. Here we suggest that miRNAs are directly involved in the maintenance of genomic integrity through global repression of transposable elements (TEs), whose expression and transposition are well-documented causes of genomic instability in mammalian somatic tissues. Hence, one outcome of the tumor's ability to avoid miRNA-mediated regulation might be the enhancement of genomic instability and mutability due to derepression of TEs. We outline possible mechanisms underlying TE repression by miRNAs, including post-transcriptional silencing and transcriptional silencing through DNA and histone methylation. This hypothesis calls into consideration the need to study the role of miRNAs and the RNAi machinery in the nucleus, and specifically their impact on the maintenance of genomic integrity in the context of cancer.